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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
1 !)□ The proposed drawing conrection filed on is: 3)0 approved b)n disapproved by the Examiner. 

If approved, con-ected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) 13 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)3AII b)n Some*c)n None of: 

1 .13 Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 



3.n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (POT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 

Attachinent(s) 



1 ) Notice of References Cited (PTO-892) 

2) CD Notice of Drafts person's Patent Drawing Review (PTO-948) 

3) CD Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 



4) CD Interview Summary (PTO-413) Paper No(s). 

5) □ Notice of Informal Patent Application (PTO-1 52) 

6) n Other: 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 04-01) 



Office Action Summary 



Part of Paper No. 8 



Application/Control Number: 10/005,363 Page 2 
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DETAILED ACTION 
Claim Rejections - 35 USC § 103 
1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the iavention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

L Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Borrino 

(5,529,315) in view of Matsumoto (6,528,168). 

Borrino discloses a mechanical seal comprising a sliding ring 100 attached to a shaft for 

rotation by an o-ring 158, and a non-rotating backing ring 1 10 attached to a housing 128 by an o- 

ring 124. A spring 146 presses the rings together to form a seal. Borrino discloses that the 

sUding ring is made of carbon and the backing ring 1 10 is made of silicon carbide (see col. 10, 

lines 20-21). Borrino does not disclose that one of the rings is made of a carbon/silicone carbide 

composite material. Matsumoto teaches a carbon/silicone carbide composite material that is 

used for sHding members because of its excellent resistance to wear and self-lubricating 

properties. Matsumoto teaches using a carbon substrate (i.e. ring 100) and forming a C/SiC layer 

on the surface. The silicon conversion rate is in a range of 50 to 30% (col. 3, lines 16-20), which 

falls within the 60 to 15% range required by the claims. (Likewise, the carbon content falls in 

the required range.) Therefore, it would have been obvious for one of ordinary skill in the art at 

the time the invention was made to modify the carbon ring 100 of Borrino by forming the C/SiC 

con^josite material as taught by Matsumoto to provide excellent self-lubricating and wear 

resistance. 
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2. Claims 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Borrino in 
view of Matsumoto as applied to claims 1-4 above, and further in view of Divakar (5,834,387). 

Neither Borrino nor Matsumoto disclose a silicon carbide with a pore size not greater 
than 60//m at porosity of 2 to 1 5% or the roughness values required by the claims. Divakar 
teaches optimum pore size, porosity, and roughness for mechanical seal members. Divakar 
teaches forming a silicon carbide ring with a mean pore size of not greater than 60//m (the range 
50 to 500 covers 60 and below; see col. 3, lines 33-36) at a porosity of 2 to 12%, which is within 
2 to 15% required by the claims. Divakar teaches that this pore size and porosity improves the 
rings ability to retain a hydrodynamic film and thus ensure a better seal. Therefore, it would 
have been obvious for one of ordinary skill in the art at the time the invention was made to 
modify the mechanical seal of Borrino in view of Matsumoto with the porosity and pore size 
taught by Divakar to ensure a better seal that retains a good hydrodynamic fibn and has an 
improved wear rate. 

Allowable Subject Matter 

3. Claims 9-16 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

4. The following is a statement of reasons for the indication of allowable subject matter: the 
prior art of record, taken as a whole, does not show nor suggest the combination of limitations 
required by the claims. Specifically, the prior art does not disclose a mechanical seal con5)rising 
a stationary ring and rotating ring wherein one is made of carbon/silicon carbide composite 
material that exhibits sealing sxirface properties with a roughness value of 0.005-0.07 um and the 
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other of silicon carbide material that exhibits sealing surface properties with a roughness value of 
0.002-0.03 wm. The prior art, e.g. Divakar '387, teaches that a surface roughness of 0.03 in a 
silicone carbide ring improves the sealing ability and wear rate. However, Divakar does not 
teach a surface roughness in a carbon/silicon carbide ring. And, there is no motivation, absent 
Applicant's own disclosure, to modify the prior art in the manner required by the claims. 

Response to Arguments 
5. Applicant's arguments filed 6-13-03 have been fully considered but they are not 
persuasive. 

Regarding Applicant's argument that Borrino discloses a ring made from carbon graphite, 
not carbon, the claim requires the ring to be made from a "carbon and silicon carbide composite 
material." Carbon graphite contains carbon. The claim is not Umited to just carbon and silicon 
carbide (i.e. it is an 'open' claim due to the use of "comprising"). Further, Borrino in view of 
Matsumoto discloses a ring made of a carbon/silicon carbide con:5)osite material as required by 
the claims. AppUcant has also disclosed (in the background) that it is known to use a carbon ring 
with a silicon carbide ring. 

Regarding Applicant's argument that Matsumoto does not disclose the combination of a 
carbon/silicone carbide ring and a silicon carbide ring, the test for obviousness is not whether the 
features of a secondary reference may be bodily incorporated into the structure of the primary 
reference; nor is it that the claimed invention must be expressly suggested in any one or all of the 
references. Rather, the test is what the combined teachings of the references would have 
suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 USPQ 871 
(CCPA 198 1). In this case, Matsumoto is being appUed for its teaching of making a 
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carbon/silicon carbide ring from a carbon ring. Matsumoto teaches that this composite material 
has an excellent wear resistance as well as oxidation resistance, impermeability, and mechanical 
strength. Matsumoto acknowledges the deficiencies of prior art carbon rings (such as the ring 
in Borrino). Matsumoto' s teachings of improved resistance (etc.) provide motivation to modify 
the prior art ring to improve its deficiencies. As for an expectation of success, based on the 
teachings of Matsumoto as well as that of other prior art, such as WO '982, Ogawa '732, or 
Coppella *653, one of ordinary skill in the art would be confident that a C/SiC ring would 
provide excellent wear resistance (etc.) regardless of what it would seal against. Further, in 
response to appUcant's arguments against the references individually (i.e. Matsumoto), one 
cannot show nonobviousness by attacking references individually where the rejections are based 
on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). The combination of Borrino 
(which ah*eady discloses the silicon carbide ring) in view of Matsumoto (and in view of Divakar) 
discloses the combination of limitations required by the claims. 

As stated above, the prior art does not appear to disclose sealing surface properties and 
roughness values for a carbon/silicon carbide composite material as required by the claims. 

Conclusion 

6. The prior art made of record and not reUed upon is considered pertinent to appUcant*s 
disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alison K. Pickard whose telephone number is 703-305-0882. 
The examiner can normally be reached on M-F (9-6:30), with alternate Friday's off. 
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If attempts to reach the exammer by telephone are unsuccessful, the examiner's 
supervisor, Anthony Knight can be reached on 703-308-3179. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 308-1 113. 




Alison K. Pickard 

Examiner 
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